Lactation and growth of three contemporary lines of grade Targhee sheep developed from the same genetic base were ch~acterized by three experiments performed over a period of 2 yr. Two lines (HW and DH) had been selected for 120-d weaning weights for 24 yr prior to beginning these experiments. A third line (C) was a randomly selected control. Year 1 experiment contrasted 10 DH with 7 C ram lambs fed to 58 kg. Year II experiments utilized 9 C, 14 DH and 10 HW ram iambs and 11 ewes suckling twins from each line. All Year ti ram Iambs were born and weaned as twins, then fed to 50 kg. Mature DH and HW ewes were heavier (P<.05) than C ewes (65.2 and 68.8 vs 54.9 kg), and the DH and HW lambs grew faster than C lambs both before (P<.05) and after weaning (P<.05). While both DH and HW lambs drank more milk (2,419 and 2,368 vs 2,059 g.d -I ,pair -1 ; P<.10) only HW ewes showed a trend towards greater potential milk production than controls (HW = 2,774 vs C = 2,155 g,d -1 "ewe -1 P<.12). The HW lambs tended to be leaner than C lambs (P<.05), but DH lambs did not differ from either line. Lambs from DH and HW lines required less post-weaning feed (121.9 and 129.3 vs 152.0 kg P<.05) and exhibited 17 and 16% greater weight per day of age at 50 kg than controls (P<.05). The DH line displayed lower feed: gain ratios than controls in both post-weaning trials (6.68 vs 7.30 to 58 kg; 5.83 vs 6.24 at 50 kg; P=.06).
Introduction
Successful selection of Targhee sheep for 120-d weaning weight (Lasslo et al., 1985a) has resulted in two lines of sheep that produce marketable lambs sooner than control lines. Matching such selected lines to appropriate, profitable production systems will depend on knowledge of the nature of this rapid growth, the composition and distribution of the improved gain and the efficiency with which that gain can be achieved.
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Received October 22, 1986 . Accepted April 14, 1987 single economic trait. Furthermore, the possibility of observing different metabolic strategies among separate lines for accomplishing the same selection response in a quantitative trait offers an opportunity to study whether, and if so, how, biochemicalIy, different lines can maintain genetic diversity, when they are subjected to the same selection pressure. The goal of these studies was to narrow the field of future biochemical investigations to the lactating ewe or the growing lamb itself. The objectives of these experiments were to test the following null hypotheses: 1) ewes from Targhee sheep lines selected for growth produce the same amount of milk as ewes from control lines; 2) Iambs from Targhee sheep lines selected for growth will reach a given target weight by eating the same quantity of feed as lambs from control lines and 3) at agiven weight, lambs from lines of sheep selected for growth will have the same total body composition as control lambs.
Materials and Methods
The Lines. The lines utilized in these experiments were created by 24 yr of selection for 120-d weaning weight within closed lines from the same base population. The Hopland Weight (HW) line was selected under Northern Californian Coast annual range conditions at the Hopland Field Station throughout the 24-yr period. The Davis-Hopland (DH) line of ewes was maintained on the range as well, but rams were selected at the University of California, Davis under more intensive, nutritionally permissive conditions until 1977, after which time management and selection were the same as in line HW. The control (C) line was created by choosing rams and ewes at random within the line. More detailed descriptions of these lines are found in Lasslo et al. (1985a,b) .
Overview. The lambs came from an experiment designed to produce progeny from withinline and line-cross matings of the selected and control lines. The within-line matings included about half of the total line ewe populations. Each year all ewes in each line were randomly allocated in equal numbers, within age, to rams of either their own line or one of the other lines. Five or six rams per line were used in individual sire mating pens each year, with the ewes assigned to a particular line-of-ewe x line-of-ram mating group allocated at random to the rams within that line. Preweaning trials involved all within-line mated ewes that bore twins, both of which survived to 4 wk, and those lambs; post-weaning trials involved all ram lambs from this subset of ewes and lambs. Ewes and lambs from the line-crosses were not examined in these trials.
Pre-weaning evaluations were conducted in 1986 only and included monitoring body weights at parturition and 4 wk after birth, estimates of milk intake, milk production potential and milk composition. These observations were made on a subpopulation of 11 ewes from each line that had borne twins and were still suckling those twins at 4 wk after parturition.
A preliminary post-weaning performance trial was conducted in 1985 with 7 C and 10 DH line ram lambs. This trial included feed intake, body weights, body composition determinations at a heavy market weight (58 3 Tramisol, American Cyanamid Co., Princeton, NJ. 4 Nasalge, Cooper Animal Health Inc., Kansas City, MO.
s Siteguard ML, Cooper Animal Health Inc., Kansas City, MO. kg) and collection of late deuterium oxide (D2 O) kinetics data just before slaughter.
The 1986 postweaning trial included the 9 C, 14 DH and 10 HW line ram lambs from the twin pairs studied at 4 wk of age. The same variables were measures as in the 1985 trial, except that market weight body composition was estimated from D20 kinetics by equations developed from the 1985 data.
Methods. Water turnover (as estimated from D20 dilution) was used as an index of milk intake. Lambs were injected (iv) with approximately 7 g D 20 and placed with their dams in corrals in which the dams, but not the lambs, had access to drinking water. Both lambs and dams had access to dry alfalfa hay for 1 to 3 d before the intake estimate, during the intake estimate and, therefore, 4 to 6 d before the milk production estimate that followed. Blood samples were drawn from the iambs each day for 3 d after injection. Milk intake was estimated by multiplying the estimated D2 O space (Brown and Taylor, 1986) by the absolute value of the slope of the natural logarithms of blood [D20]vs time curve. Milk production potential was estimated by oxytocin-aided hand milking of the ewes after a previous hand milking and a 3-h period of separation from the lambs (Brown and Hogue, 1985) . Milk solids, fat, protein, lactose and ash were estimated by standard AOAC procedures.
Post-weaning subjects were fed a diet consisting of 30% wheat, 69% alfalfa hay and 1% NaC1 with added trace minerals. This diet provided 13.1% crude protein, 1.32 Mcal NEm/kg and .83 Mcal NEg/kg. All rams were treated with selenium, dewormed a , given a nasal lavage 4 , shorn and vaccinated with a clostridium multivalent s , and vaccinated for soremouth and bluetongue prior to initiating the trial. During the 1985 post-weaning trial, the chemical composition of carcasses was estimated from carcass density by methods previously validated (r>.94) for the same type of sheep (Garrett et al., 1959; Rattray et al., 1973) . The non-carcass components (clean viscera, hide, head, hooves, blood, ingesta) were ground and analyzed directly by the methods of Garrett and Hinman (1969) for dry matter, moisture, fat, ash and protein. Carcass composition estimates were combined with direct measurements of the composition of the rest of the bodies to create more accurate representations of empty body composition than is possible from carcass density data alone. D20 space was determined as described by Brown and Taylor (1986) , and equations for predicting empty body chemical composition were created from the 1985 trial data by standard leastsquares regression procedures (Snedecor and Cochran, 1980) . Protected least significant difference tests (Snedecor and Cochran, 1980) were used to interpret differences between means.
Results and Discussion

Pre-weaning
All pre-weaning data are summarized in table 1. DH and HW lambs tended (P>.10) to be slightly heavier at birth, and due to significantly faster growth to 4 wk of age, they were also heavier (P<.05, DH; P<.10, HW) at 1 mo of age than C lambs. Both the DH and HW lambs consumed more milk than C Iambs (P<.IO), which suggests one reason for the increased pre-weaning gains. The HW ewes also tended to produce more milk than control dams (P<.12).
The estimates of milk intake from body water turnover may be subject to errors of over-estimate due to D20 incorporation into tissue, metabolic water entry and the minimal amount of feed and water available. We believe these sources of error to be small and not particularly variable among lines compared with the volume of milk consumed. The estimates of milk production capacity were made over a relatively short period of time (3 h) and were compared with long-term estimates (4 d) of sustained milk intake. This may have been part of the reason that average milk production capacity was estimated to be about the same (very slightly less for DH ewes) or higher than actual milk intake, but does not seem to explain all of the differences between lines in estimated milk intakes.
Previous work involving breed comparisons by similar methodologies to those used in this study (Geenty, 1979; Geenty et al., 1985) showed that, early in lactation, estimated milk production and milk intakes were good predictors of lamb growth, but the relationship between water turnover and milk production began to fail by 3 or 4 wk. The latter observation was probably due in part to the lambs' free access to, and increased intake of, water and succulent feed in those New Zealand trials.
Earlier methods (crossbreeding and withinbreed correlations) have shown strong relationships between milk production and pre-weaning lamb growth (Barnicoat et al., 1956; Owen, 1976) . Yates and Pattie (1970) proposed that one-half of pre-weaning response to selection for heavy weaning weights was due to increased milk production.
An additional factor that may have contributed to the lighter control lamb weaning weights is the trend (P>.10) toward more advanced age (table 1) of the C ewes relative to HW and DH ewes (Bradford, 1972) . While this factor cannot be ignored, it is unlikely that a 
Post-weaning
Performance. All growth data are summarized in tables 2 and 3. The DH ram lambs were heavier at weaning (P<.10 in 1985, P<.05 in 1986) , and made more efficient use of the same feed (P=.06) than C ram lambs. Both DH and HW ram lambs grew faster (P<.05), ate more feed per day (P<.05) and less feed total (P<.05) than C rams. There were no differences in the weight of wool produced during finishing among these lines of sheep.
The post-weaning information indicates that the enhanced ability of lambs from the selected lines to grow more rapidly than controls is due to more than increased milk intake. Partition of the apparent increase in energetic efficiency on the part of the DH lambs between true reductions in energy required to maintain the body and relative reductions in maintenance due to more rapid net synthesis of fat and protein will need to await planned estimates of absolute tissue synthetic and degradation rates. With differences in net synthetic rates of the magnitude displayed here, one can not rely on the assumption that maintenance requirements are the same for all three lines. Contrasting the biochemical strategies of the HW line (which did not display significant increases in feed efficiency) with those of the DH line should provide insight into the basis for observed differences.
Body Chemical Composition. Analyses of the 1985 ram lambs (table 4) indicated that at 58 kg, the tendency of the DH line to be slightly leaner overall than controls was not statistically significant. Table 5 displays the equations used to estimate body composition of 1986 rams at 50 kg. Deuterium oxide kinetics (table 6) indicated that HW lambs had a greater proportion of water (P<.10) and were therefore leaner than C lambs. The composition of DH lambs tended to be intermediate between HW and C, slightly leaner than control lambs, and slightly fatter than HW lambs. The relationship between the composition of these lines and their apparent efficiencies deserves further study. Table 7 displays the partition of body weight among liver, carcass, ingesta, offal (defined as hide, hooves and head) and viscera (defined as the balance of the body and does not include liver). DH rams had significantly a'bNumbers in the same row without a common superscript letter differ (P<.IO).
Body Compartments and Carcass Composition.
C'dNumbers in the same row without a common superscript letter differ (P<.05).
heavier carcasses and livers and lighter offal than controls, both absolutely and as a percentage of empty body weight (P<.05). Table 8 indicates that these larger carcasses did not differ in composition from control carcasses.
Conclusions
The two lines selected for rapid growth (DH and HW) exhibited virtually the same weight per day of age at 50 kg (.309 and .306 kg/d) and consumed similar amounts of milk at 4 wk of age (2,419 and 2,368 g/d). The ttW line tended to be leaner but did not use feed more efficiently than the control line. On the other hand, the DH line had a higher dressing percentage than the control and was the most energetically efficient of the three lines during postweaning growth. These differences between selection lines may be due to their very slightly 
